EXPIj^^MAIL NO. EMI 5027 1803US 



METHOD AND SYSTEM FOR ENHANCING RELIABILITY OF 
COMMUNICATION WITH ELECTRONIC MESSAGES 

TECHNICAL FIELD 

The present invention relates generally to communicating via 
5 electronic messages, and more particularly to enhancing the reliability of the 
communication. 

BACKGROUND OF THE INVENTION 

Electronically-communicated messages ("electronic messages") 
such as email, paging messages, and voice mail have become increasingly 

10 popular and pervasive in recent years. For the creator of an electronic message, 
the ability to send the message to one or more recipients provides for quick and 
efficient communication. Such communication via electronic messages has 
become common in both business and personal settings. 

While the initial distribution of electronic messages by a sender is 

15 quick and convenient, ensuring that an electronic message is delivered (i.e., 
received by the recipient) and reviewed (e.g., reading an email or paging text, 
viewing an email image, listening to a voice mail message, etc.) within a certain 
time frame is not convenient. Due to the asynchronous nature of most electronic 
message transmission systems, immediate feedback is not provided as to whether 

20 the electronic message has been reliably received by each of the recipients. 
Some transmission systems provide a facility such that if an error is detected by a 
sending system (e.g., a recipient system is currently unavailable) at the time of 
sending, the sending system may attempt to resend the electronic message. In 
such systems, if the error reoccurs, the transmission system typically notifies the 

25 sender that delivery failed. Thus, the sender receives no indication that message 
delivery problems exist until after an amount of time, which can be lengthy, has 
elapsed. In other transmission systems, the sender will receive no notification 
even if the delivery of the electronic message fails. 
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Moreover, even if the delivery of an electronic message to a 
recipient is successful, it if often important that the recipient review the 
electronic message within a certain amount of time. Transmission systems 
typically do not provide a mechanism to reliably ensure that a recipient has 
5 reviewed a successfully delivered message. A few transmission systems allow 
the sender to request notification when an electronic message is received by a 
recipient and when it is accessed (e.g., opened by an application program with 
which the recipient can review the message) by the recipient. In some such 
systems, the recipient's system will provide to the sender's system a delivery 
% 10 receipt or a review receipt to provide notification when delivery or review of an 

f!| electronic message has occurred. Thus, if a review receipt has not yet been 

W received, then the recipient may not have reviewed the electronic message. 

yfj-. 

yj However, the sender has no automatic means of prompting or convincing the 

y : recipient to review the electronic message. Finally, if it desirable that some 

^ 15 action be automatically performed after a recipient has reviewed an electronic 

H message (e.g., sending a follow-up message), there is no automatic means of 

providing this functionality. 

SUMMARY OF THE INVENTION 

Some embodiments of the present invention provide a method and 

20 system for enhancing the reliability of communicating with electronic messages. 
In particular, the system sends an electronic message to designated recipients, 
and then automatically helps ensure that each message has been successfully 
delivered and that each message has been reviewed. If the delivery or review of 
the electronic message has not been confirmed after a certain time period, the 

25 system can automatically resend the electronic message or take some other 
appropriate action. In addition, even if delivery or review has been confirmed, 
the system can automatically perform additional specified activities. 

The system allows a sender of an electronic message to specify 
message tracking information, such as message delivery information and 
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message review information, that specifies actions to take when a message is not 
delivered or not reviewed within a specified period of time. For example, the 
sender can specify that if a delivery notification is not received within a specified 
period of time, the message will be resent to the recipient. Alternately, if a review 
5 notification is not received within a specified period of time, the sender can 
specify that a reminder message be sent to the recipient or to another user (e.g., 
the recipient's supervisor or assistant). The message tracking information can 
include various frequency and duration options, such as resending a message 
only once or instead resending it every 2 hours for a week. In addition, message 

10 tracking information can specify to resend the message with a higher 
transmission priority or review urgency so that its delivery and review is more 
likely, or could specify to resend the message or send a reminder message to a 
r different recipient system for the recipient (e.g., to a second email address if a 
first address fails, or to a pager if a cellular phone is not available). 

15 The system also allows a sender of an electronic message to specify 

message tracking information that specifies actions to take after a message is 
successfully delivered or reviewed. For example, the sender can specify that a 
supervisor receive a confirmation when a recipient receives an electronic 
message and when the recipient reviews the message. Alternately, a recipient 

20 can be sent a follow-up message after review of a first electronic message. The 
message tracking information can include various frequency and duration 
options, such as sending confirmation messages immediately and sending follow- 
up messages after a specified period of time has elapsed since review of the 
original message. 

25 In one embodiment, the sender can individualize the message 

delivery information for each recipient of a message, while in another 
embodiment the sender can use the same message delivery information for all 
recipients. The system tracks whether each message has been delivered and 
reviewed by to each recipient, and uses the message information to resend the 

30 messages whose delivery or review is not confirmed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram illustrating an embodiment of the 
Message Review Server system of the present invention. 

Figure 2 is an example of a Message Tracking Table. 

Figures 3 A and 3B are an exemplary flow diagram of an 
embodiment of the Message Sender routine. 

Figure 4 is an exemplary flow diagram of an embodiment of the 
Message Receipt Tracker routine. 

Figures 5A and 5B are an exemplary flow diagram of an 
embodiment of the Message Tracking Table Processor routine. 



DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention provides a method and 
system for enhancing the reliability of communicating with electronic messages. 
In particular, the Message Review Server (MRS) system sends an electronic 
message to designated recipients, and then automatically helps ensure that each 
message has been successfully delivered and that each message has been 
reviewed. If the delivery or review of the electronic message has not been 
confirmed after a certain time period, the system can automatically resend the 
electronic message or take some other appropriate action. In addition, even if 
delivery or review has been confirmed, the MRS system can automatically 
perform additional specified activities. 

The MRS system allows the sender of an electronic message to 
specify message delivery information that specifies actions to take when a 
message is not delivered within a specified period of time. For example, the 
sender can specify that if a delivery notification is not received within a specified 
period of time, the message will be resent to the recipient. The message delivery 
information can also include various frequency and duration options, such as 
resending the message only once or instead resending it every 2 hours for a week. 
In addition, message delivery information could indicate to resend the message 
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with a higher transmission priority so that successful delivery is more likely, or 
could indicate to resend the message to a different recipient system for the 
recipient (e.g., to a second email address if a first address fails, or to a pager if a 
cellular phone is not available). The MRS system tracks whether each message 
5 has been delivered to each recipient, and uses the message delivery information 
to resend the messages whose delivery was not verified to be successful. 

The message delivery information can be specified at the time of 
sending the original message, or in some embodiments, even after the message 
has been sent. In one embodiment, each recipient of a message can have 

10 individualized message delivery information, while in another embodiment all 
recipients of a message will share the same message delivery information. In 
addition, the MRS system can store such message delivery information in a 
variety of ways. For example, such information could be stored with the 
message (e.g., as a header or as attributes of a message object). Alternately, 

15 message delivery information can be stored in a Message Tracking Table 
accessible by the MRS system. 

The MRS system also allows a sender of a message to specify 
message review information that specifies actions to take when a message is not 
reviewed within a specified period of time. As with the message delivery 

20 information, this information can be specified in some embodiments at the time 
of sending the message and in other embodiments at later times, and in some 
embodiments message review information is specified individually for each 
recipient while in other embodiments the information is specified uniformly for 
all recipients of a message. To enhance the likelihood that the message is timely 

25 reviewed by a recipient, the sender can specify a time period after which a 
reminder message will be sent if the sender has not been notified within that time 
period that the recipient has reviewed the message. This reminder message can 
have a variety of formats. For example, in one embodiment, the same message is 
resent to the recipient, but it is marked as being urgent and for immediate 

30 attention. In an alternate embodiment, a different message is sent to the recipient 



(e.g., a reminder to read the original message). In another embodiment, a 
message can be sent to an alternate recipient who can assist in ensuring that the 
original recipient review the original message (e.g., a supervisor of or an assistant 
to the original recipient). As with the original message, this reminder message 
5 can be reliably sent with the MRS system so as to enhance the reliability of its 
delivery and review. 

After an electronic message has been delivered to or reviewed by a 
recipient, it may be desirable to have the MRS system automatically take various 
actions. For example, it may be desirable to automatically send one or more 

10 additional messages at specified periods after the message was delivered or 
reviewed. If the original message was to provide product information to a 
customer, an automatic follow-up message to the customer offering additional 
help or soliciting comments may be beneficial. Alternately, the original message 
may have been the first part in a multi-part series of messages (e.g., a serial 

15 novel), with later messages sent only after earlier messages have been reviewed. 
Thus, the sender can also specify message post-delivery and post-review 
information, including a time period after the delivery or review of the original 
message at the end of which a specified action is to be taken. For the specified 
action to be taken immediately, the time period can be set to zero. 

20 Thus, the MRS system can automatically locate and resend an 

original message when delivery has not been confirmed, can automatically send 
one or more reminder messages to the recipient or to others to prompt the 
recipient to review the original message when review of the electronic message 
has not been confirmed; and can automatically perform additional activity when 

25 delivery or review of the original message has been confirmed. 

Figure 1 illustrates a server computer system 100 suitable for 
executing an embodiment of the Message Review Server (MRS) system, as well 
as recipient computer systems 150, 160, 170, and 180 suitable for receiving 
electronic messages transmitted by the MRS system. In the illustrated 

30 embodiment, the server computer system and recipient computer systems are 
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connected via network 140, although any transmission medium (e.g., circuit- 
based telephone lines, packet-based computer lines, wireless RF, etc.) can be 
used for the transmission of the electronic messages. The server computer 
system includes a CPU 110, input/output devices 120, and a memory 130. The 
5 input/output devices include a storage device 126, a network connection 122, a 
computer-readable media drive 123, and a display 124, with a Message Tracking 
Table 127 stored on the storage device. The Message Review Server system 132 
is executing in memory, and is composed of the Message Sender 134, Message 
Receipt Tracker 136, and Message Tracking Table Processor 137 components. 

10 Use of the MRS system begins when a sender of an electronic 

message, such as a user of the server computer system or another computer 
attached to the network 140, supplies a message to the Message Sender 
component. In addition to supplying the message, the sender identifies one or 
more recipients for the electronic message, and can specify various optional 

15 message tracking information (i.e., message delivery information, message 
review information, and message post-review information). If the reliability of 
the delivery of the message to a recipient is to be enhanced, a sender will supply 
delivery information including a resend period of time and can optionally supply 
other resend options. If the reliability of the review of the message by a recipient 

20 is to be enhanced, the sender will supply review reminder information including 
a review reminder period of time and can optionally supply other review 
reminder options. Finally, if actions are to be taken after a recipient has reviewed 
the message, post-review information including a post-review period of time and 
post-review options can be supplied. 

25 The Message Sender component collects the supplied message 

tracking information, sends the message to the specified recipients, and stores the 
message tracking information and the message send time in the Message 
Tracking Table. The Message Sender component also sets appropriate Resend 
timers (based on the delivery resend time period) and Review Reminder Timers 

30 (based on the Review Reminder Time period) for the recipients as indicated in 
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the message tracking information supplied by the sender. Use of various timers 
will be explained in greater detail below. If different recipients of a message are 
to have different message tracking options, a separate entry in the Message 
Tracking Table will be created for each recipient of each message. Alternately, if 
5 all recipients of a message have the same message tracking options, a single entry 
in the Message Tracking Table can be created for the message. 

The Message Receipt Tracker component attempts to identify when 
sent messages have been delivered to recipients and when sent messages have 
been reviewed by recipients. In one embodiment, the recipient computer systems 
10 provide receipts when messages are received and when messages are reviewed, 
and in this embodiment the Message Receipt Tracker is notified of these receipts. 

Ly: Alternately, the Message Receipt Tracker can periodically query a recipient to 

U3- 

determine if the recipient has received and reviewed a message, or can monitor a 
^ recipient's activities to determine when the recipient accesses and reviews a 

S 15 message. After a message has been accessed, activities such as scrolling a text 

!=*- window or selecting text may indicate that the message is being reviewed, or 

i movement of the recipient's eyes could indicate where attention is focused. 

Of After receiving notification of message delivery or review, the Message Receipt 

Tracker stores appropriate information from the notification in the Message 
20 Tracking Table (e.g., the time of delivery for a notification indicating that a 
message was delivered to a recipient and the time of review for a message that 
was reviewed by a recipient). After receiving a notification, the Message Receipt 
Tracker also resets any existing timers related to the notification (e.g., a Resend 
timer for a delivery notification or a Review Reminder Timer for a review 
25 notification). If a review notification is received, the Message Receipt Tracker 
also determines if the corresponding message and recipient have post-review 
activities specified, and if so sets an appropriate Post-Review timer. 

The Message Tracking Table Processor component periodically 
reviews the information in the Message Tracking Table as well as the current 
30 timers to determine whether a specified tracking time period has expired, thus 



indicating a corresponding action needs to be taken. When a Resend timer has 
expired, the Message Tracking Table Processor uses the resend options specified 
for the one or more recipients (or uses default options if none have been 
specified) and resends the message to the one or more recipients. If a Review 
Reminder Timer has expired, the Message Tracking Table Processor uses the 
review reminder options to create a reminder electronic message to be sent, and 
then sends the message to one or more recipients as indicated by the options. 
Similarly, if a Post-Review timer has expired, the Message Tracking Table 
Processor performs the activities specified in the Post-Review options, such as 
sending a follow-up message to one or more recipients. 

After sending a message in response to expiration of a time period, 
the Message Tracking Table Processor records the time of sending the message 
in an appropriate portion of the Message Tracking Table for the message and the 
one or more recipients. In addition, if it is appropriate to set another timer (e.g., 
if a message will continue to be resent until the MRS system is notified that it has 
been delivered to the recipients), a new timer with the appropriate time period is 
set. Alternately, if all required actions have been taken for a message and one or 
more recipients (e.g., notification has been received that the message has been 
reviewed and no Post-Review actions have been specified), the entry in the 
Message Tracking Table corresponding to the message and the one or more 
recipients is modified so that it is no longer checked by the Message Tracking 
Table Processor. In one embodiment, a flag is set in the entry, while in another 
embodiment the entry is removed from the Message Tracking Table. Those 
skilled in the art will appreciate that rather than using timers, an alternate 
embodiment can have the Message Tracking Table Processor calculate directly 
from information in the Message Tracking Table whether any action currently 
needs to be taken, such as by reviewing the specified time periods and the 
specified records (i.e., the send times for messages as well as the delivery and 
read times for the original message). 
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The recipient computer system 150 includes a CPU 151, a memory 
152, and input/output devices 156, including a storage device 158. One or more 
stored messages 159 can be stored on the storage device, with the stored 
messages accessible corresponding to one or more users of the recipient 
5 computer system. A message reviewer 154 is executing in memory 152 to allow 
a user of the recipient computer system to review messages that have been 
received by the recipient computer system and stored in the stored messages. In 
an alternate embodiment, messages can be stored on the server computer system, 
and the message reviewer on a recipient computer system (e.g., a thin client) can 
« : 10 retrieve the appropriate messages from the server computer system. In an 

H embodiment in which notification of message delivery and message review is 

yd provided by recipient computer systems, the message reviewer or some other 

^ component on the recipient computer system can communicate this information 

^ to the server computer system. 

O 15 Those skilled in the art will appreciate that computer systems 100 

and 150 are merely illustrative and are not intended to limit the scope of the 
^ present invention. In particular, a recipient computer system can take on a 

S3 variety of forms depending on the type of electronic message (e.g., a pager to 

receive paging messages, a personal computer system to receive email or voice 
20 mail messages, a telephone console to review voice mail messages, etc.). The 
computer systems may contain additional components or may lack some 
illustrated components, such as the server computer system including an 
appropriate transmission connection for the transmission method used (e.g., a 
network connection for email messages). In addition, those skilled in the art will 
25 appreciate that a singe server computer system may have more than one 
transmission method to transmit more than one type of electronic message. 
Accordingly, the present invention may be practiced with other computer system 
configurations. 

As an illustrative example of a Message Tracking Table, consider 
30 Message Tracking Table 127 shown in Figure 2. The illustrated Message 
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Tracking Table contains entries for email electronic messages that are read by 
recipients, and each recipient of an email message can have unique message 
tracking information. Thus, a separate entry is created in the Message Tracking 
Table for each recipient of each message. In addition, entries are removed from 
5 the illustrated Message Tracking Table after all specified actions have been 
performed. 

As is shown in rows 1 and 2 of the table, message 1 has been sent 
to recipients ABC and BCD. The Send Time column reflects the time that 
message 1 was originally sent by the Message Review Server to each of the 
10 recipients. As is shown by the Delivery Time column, notifications of delivery 
for each of the recipients has been received and recorded. Similarly, the Review 
Time column indicates that each of the recipients has reviewed message 1 at the 
time indicated. Row 1 indicates that the Resend time period, the Review 
Reminder Time period, and Post-Review time period are respectively set for 
15 recipient ABC as one hour, one day, and one hour. Conversely, the Resend time 
period and Review Reminder Time period for recipient BCD are respectively set 
to 2 hours and 1 8 hours, and the Post-Review time period is not specified. 

Row 1 also indicates that message 1 was received by recipient 
ABC in less than the specified Resend Time period, and thus the Resend Record 
20 column does not contain any record of message 1 being resent to recipient ABC. 
If message 1 had been resent, the Resend Options column for row 1 indicates that 
the message would have resent with a high transmission priority. While the 
message was timely delivered to recipient ABC, the Review Time for row 1 
indicates that the Review Reminder Time period was exceeded before message 1 
25 was reviewed by ABC, and thus the Review Reminder Record column indicates 
that a reminder message was sent at the date and time specified. 

In this illustrated embodiment, the default options for sending any 
message is to send the original message to the recipient and to continue to do so 
until the entry is removed from the Message Tracking Table. However, Post- 
30 Review activities occur only once unless otherwise specified in the Post-Review 
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options. Thus, the Review Reminder Options column for row 1 indicates that the 
reminder message sent was message 1 sent to recipient ABC (since no alternative 
message or recipient was specified), but that the reminder message was identified 
as being highly urgent. Since the Review Time column indicates that the original 
5 message was reviewed before the Review Reminder Time period had expired a 
second time, only a single reminder message was sent (as is shown in the Review 
Reminder Record column). Finally, the Post- Re view Time column indicates that 
after one hour has elapsed from the Review Time, the activity specified by the 
Post-Review Options should be performed. The Post-Review Options column 
Q io indicates that Message Y is to be sent, with the recipient defaulting to recipient 

M ABC. After that action has been taken, as indicated by the Post-Review Record, 

Lj; row 1 is ready to be deleted from the Message Tracking Table because all actions 

^ related to that row have been performed. 

^ Row 2 of the table indicates that message 1 was resent to recipient 

□ 15 BCD two times, with the Resend Options for row 2 indicating that message 1 

u was to be resent a maximum of 3 times. Since the Review Time for row 2 

^ occurred in less than the Review Reminder Time period, a reminder message was 

not sent for row 2. The Review Reminder Options for row 2 indicate that were a 
reminder message to be sent, template X would have been used to create the 
20 reminder message. For example, template X may have indicated that "RE:" be 
added to the subject line of the original message, and that a one line reminder 
statement be added to the beginning of the body of the original message. Since 
message 1 has been reviewed by recipient BCD and no Post-Review Time period 
has been specified, row 2 is also ready to be deleted from the Message Tracking 
25 Table. 

Row 3 indicates that message 2 was sent to recipient CDE. The 
lack of a Resend Time period specified for row 3 indicates that delivery 
notification was not requested by the sender of message 2. While the Review 
Reminder Time period indicates that notification of the Review Time was 
30 requested, the review of the message occurred within the time period and thus no 
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review reminder messages were sent. The Review Reminder Options indicate 

that had a reminder message been sent, the message would have been sent to the 

supervisor of recipient CDE so that the supervisor could prompt CDE to read 

message 2. The supervisor could have been identified directly by the sender of 

5 message 2, or the Message Tracking Table Processor may have access to such 

information from another source. The Post-Review Time and Post-Review 

Options for row 3 indicate that one day after message 2 was reviewed, an 

additional message based on template R is to be sent, and that one day later, a 

message based on template S is to be sent. The Post-Review Records indicate 

O 10 that these actions have taken place. Thus, since all actions have been performed 

M for row 3, row 3 is ready to be deleted from the Message Tracking Table. 

fy Row 4 indicates that message 3 is to be sent to recipient ABC. The 

Delivery Time and Resend Time periods indicate that message 3 was received by 

=P recipient ABC within the Resend Time period, so no resends of message 3 to 

O 15 recipient ABC occurred. Since no Review Reminder Time period was specified, 

^ the sender of message 3 did not request notification of when message 3 was 

^ reviewed. Thus, since no Review Time was entered for row 4 and no Post- 

al 

a. Review Time period or Options were specified, row 4 is ready to be deleted since 

all of its specified actions have been performed. 

20 Those skilled in the art will appreciate that Message Tracking 

Table 127 is merely illustrative. A Message Tracking Table could contain 
additional columns (e.g., a flag column to indicate that a row has been 
completely processed), or may lack some of the displayed columns. In addition, 
a single row could be created for each message, with the row removed or flagged 

25 only when all activities for all recipients of the message have been performed. In 
addition, if messages are stored on the server computer system rather than on 
recipient computer systems, the Message Tracking Table could include one or 
more columns to indicate when it is safe to delete the message from the server. 
For example, if all recipients have reviewed the message and none wish to save 

30 the message, the message could be safely deleted. Alternately, even if some 
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recipients have not received or reviewed the message, it may be appropriate to 
delete the message after a specified time period has elapsed. 

Figures 3A and 3B are an exemplary flow diagram of an 
embodiment of the Message Sender routine 300. The Message Sender routine 
5 receives an electronic message to be sent to one or more recipients, receives 
message tracking information for the recipients, sends the message to the 
recipients, adds an entry in a Message Tracking Table for each recipient, stores 
the message tracking information for each recipient and the send time of the 
message in the recipient's entry, and sets Resend and Review Reminder Timers 

0 10 for each recipient if the sender has specified that the MRS system is to enhance 
M the reliability that the message to that recipient is delivered and is reviewed, 

1 fi; 

Uji respectively. In the illustrated embodiment, the electronic messages being sent 

J5£ are emails which are to be read by the recipients, and each recipient can have 

different message tracking information. In addition, entries are removed from 
O 15 the Message Tracking Table after all activities have been performed for that 

u entry. 

^ The routine begins at step 305 where an electronic message to be 

Ot sent is received from a sender. The routine continues at step 310 to receive a 

designation of a recipient for the electronic message. The routine continues at 

20 step 313 to add an entry to the Message Tracking Table for the designated 
recipient. In step 315, the routine then receives a designation of message 
tracking information for the recipient from the sender. The message tracking 
information can include information such as whether the reliability of the 
delivery and the review of the message are to be enhanced, and if so, time 

25 periods for each after which the original message will be resent or a reminder 
message will be sent if notification of the delivery or review respectively has not 
been received. In addition, the sender can specify options that indicate how and 
to whom the original and reminder messages are to be sent. The sender can also 
specify activity to occur after review of the message by the recipient, such as 

30 sending a follow-up message or executing a function after a specified period of 
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time has elapsed. In an alternate embodiment, the MRS system could calculate 
or use default information for some of the message tracking information. For 
example, historical data could indicate that delivery of messages to a particular 
recipient often fail, so a short Resend Time period should be used. Similarly, 
5 historical data could indicate that another recipient often needs multiple reminder 
messages before the original message is reviewed, so the Review Reminder 
Options could be automatically selected to reflect this information. 

After step 315, the routine continues to step 320 to determine if the 
sender has requested that the delivery reliability of the message be enhanced. If 
10 so, the routine continues at step 325 to update the Message Tracking Table with 
the specified message Resend Time and with any specified Resend Options. The 
tji routine then continues at step 327 to set a Resend timer for this recipient that will 

y begin when the message is sent. After step 327, or if it was determined in step 

P 320 that the delivery reliability of the message was not to be enhanced, the 

3; 15 routine continues at step 330 to determine if the review reliability for the 

J message is to be enhanced. If so, the routine continues at step 335 to update the 

4 Message Tracking Table entry with the specified Review Reminder Time for the 

j message as well as any specified Review Reminder Options. The routine then 

continues at step 337 to set a Review Reminder Timer for the recipient that will 
20 begin when the message is sent. 

After step 337, or if it was determined in step 330 that the 
reliability of the message review was not to be enhanced, the routine continues at 
step 340 to determine if any post-review activities were requested by the sender. 
In the illustrated embodiment, post-review activity involves the sending of 
25 electronic messages. Those skilled in the art will appreciate that any executable 
activity could be performed in the same manner. If it is determined in step 340 
that a post-review sending of a message is requested, the routine continues at step 
345 to update the Message Tracking Table with the specified Post-Review Time 
period for the message as well as any Post-Review Options. After step 345, or if 
30 it was determined in step 340 that no post-review messages were requested, the 
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routine continues at step 350 to determine if there are more recipients to be 
specified for the received electronic message. If so, the routine returns to step 
310, and if not, the routine continues to step 355. In step 355, the routine sends 
the message to the designated recipient and updates the Message Tracking Table 
5 with the send time for the message. Any timers which were set will now begin a 
countdown. After step 355, the routine continues at step 360 to determine if 
there are more messages to send. If so, the routine returns to step 305, and if not, 
the routine ends at step 395. Those skilled in the art will appreciate that the 
routine could instead receive a single set of message tracking information for all 

10 recipients of a message, thus creating a single entry in the Message Tracking 
Table for each message. In addition, all recipients and message tracking 
information could be specified at a single time, and the message could be sent to 
all recipients at the same time. 

Figure 4 is an exemplary flow diagram of an embodiment of the 

15 Message Receipt Tracker routine 400. The Message Receipt Tracker routine 
receives notifications (in the illustrated embodiment, receipts) related to sent 
electronic messages {e.g., that a message was delivered or reviewed), adds the 
appropriate information from the notifications to the Message Tracking Table, 
resets any existing timers related to the notifications, and sets a Post-Review 

20 timer after receiving a review notification if needed for the corresponding 
message and recipient. The routine begins at step 405 where a receipt for a sent 
electronic message is received. The routine continues at step 410 to determine if 
the receipt is a delivery receipt that indicates the message was received by the 
recipient. If so, the routine continues at step 415 to add the delivery time from 

25 the receipt to the entry in the Message Tracking Table corresponding to the 
message and the recipient. The routine then continues at step 420 to reset any 
existing Resend timers for this message and recipient. 

If it was instead determined in step 410 that the receipt was not a 
delivery receipt, the routine continues at step 425 to determine if the receipt is a 

30 review receipt. If so, the routine continues at step 430 to add the Review Time 
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from the review receipt to the entry in the Message Tracking Table 
corresponding to the message and the recipient. The routine then continues at 
step 435 to reset any existing Review Reminder Timers. The routine at step 440 
then determines if any Post-Review activities (in the illustrated embodiment, the 
5 sending of messages) have been specified for this message and recipient, and if 
so sets a Post-Review timer corresponding to the Post-Review Options specified 
in the Message Tracking Table. 

If it was instead determined in step 425 that the receipt is not a 
review receipt, the routine continues in step 445 to process the receipt in the 
Q 10 appropriate manner, such as by adding appropriate information to an entry in the 

M Message Tracking Table. For example, if a resent message or a reminder 

fji message requested a delivery or review receipt, this information could, in some 

^ embodiments, be included in the Message Tracking Table. After step 420, 440, 

+* or 445, the routine continues at step 450 to determine if there are more receipts to 

p 15 receive. If so, the routine returns to step 405, and if not the routine ends at step 

495. 

Figures 5A and 5B are an exemplary flow diagram of an 
embodiment of the Message Tracking Table Processor routine 500. The Message 
Tracking Table Processor routine periodically processes the entries in the 
20 Message Tracking Table, and determines for each entry if any specified time 
periods have expired. If so, the routine automatically takes the appropriate 
action, such as resending an original message or sending a reminder message. 
Alternately, in some embodiments sender-specified or default information can 
instruct the routine to request confirmation from the sender before taking activity 
25 such as resending a message or sending a reminder message. In addition, after a 
time period expires, the routine sets new timers if the time period continues to 
apply, and removes entries from the Message Tracking Table after all specified 
actions have been performed. 

The routine begins at step 505 where the first entry in the Message 
30 Tracking Table is selected. The routine continues at step 510 to determine if the 
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Resend Time period has expired since the last time the message was resent, or if 
it has not yet been resent, since the original sending of the message. If the time 
period has expired, the routine continues at step 515 to resend the message to the 
recipient as indicated by the Resend Options. The routine then updates the 
5 Resend Records in the Message Tracking Table to include the date and time that 
the original message was resent. 

After step 515, or if it was determined in step 510 that the Resend 
Time period had not expired, the routine continues at step 520 to determine if the 
Review Reminder Time period has expired. If so, the routine continues at step 
O 10 525 to send a reminder message as indicated by the Review Reminder Options. 

M The routine also updates the Review Reminder Records in the Message Tracking 

Q] Table to reflect the date and time that the reminder message was sent. After step 

^ 525, or if it was instead determined in step 520 that the Review Reminder Time 

=P period had not expired, the routine continues at step 530 to determine if a Post- 

B 15 Review Time period has expired. If so, the routine continues at step 535 to send 

r: a post-review message as indicated by the Post-Review Options. The routine 

^ also updates the Post-Review Records in the Message Tracking Table to include 

m the date and time that the post-review message was sent. 

After step 535, or it was instead determined in step 530 that the 
20 Post- Re view Time period has not expired, the routine continues at step 537 to 
determine if additional activities (e.g., continuing to resend the original message 
or sending additional reminder or post-review messages) need to be performed 
for the message and recipient specified in the current entry. For example, if any 
timers are still pending for this entry or if the timer that just expired needs to be 
25 reset, additional activities may need to be performed for this entry. However, if 
all activities are completed for this entry, the routine continues at step 539 to 
remove the entry from the Message Tracking Table. If it is instead determined in 
step 537 that there may be additional activities (e.g., additional messages to be 
sent), the routine instead continues in step 538 to set a new timer for the one or 
30 more time periods that have just expired. 
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After step 538 or 539, the routine continues at step 545 to 
determine if there are more entries in the Message Tracking Table. If so, the 
routine continues at step 550 to select the next entry in the Message Tracking 
Table, and then returns to step 510. If it was instead determined in step 535 that 
5 there are not more entries in the Message Tracking Table, the routine continues at 
step 555 to determine whether to continue processing the Message Tracking 
Table from the beginning. If so, the routine returns to step 505, and if not the 
routine ends at step 595. 

From the foregoing it will be appreciated that, although specific 
10 embodiments of the invention have been described herein for purposes of 
illustration, various modifications may be made without deviating from the spirit 
and scope of the invention. Accordingly, the invention is not limited except as 
by the appended claims. 



